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178 IOWA ACADEMY OF SCIENCES. 
SYNOPSIS OF AMERICAN PALEOZOIC ECHINOIDS. 
BY CHARLES ROLLIN KEYES. 
For the more minute correlations in stratigraphy no group 
'Of fossils is of more practical service than the echinoderms. 
Where the remains of these organisms are abundant, as in many 
uf the Paleozoic rocks, the entire history of events may be 
inferred from them alone. Composed of hard parts or plates 
which are more or less regularly shaped and which are arranged 
according to a definite plan the evolution of the various forms 
may be readily traced and the slightest changes in physical 
conditions at the time of sedimentation quickly detected. In 
the Mississippi basin the crinoids are widely distributed both 
geographically and geologically in the later Paleozoic strata. 
Their structure has been made out in great detail and hence 
their value for geological classificatory purposes is second to no 
other criteria. The same is also true of a closely related class 
of stemmed echinoderms-the blastoids. 
There is another group of echinoderms which begins to 
appear rather frequently in the latter part of the Paleozoic and 
which continues to become more and more abundant through 
the Mesozoic to the present time. These are the echinoids, pop-
ularly known along the present seacoast as sea eggs or sea 
urchins. The recent species have been lately exhaustively 
monographed by Prof. Alexander Agassiz. The Mesozoic 
forms have, within the past year, received scholarly treatment 
at the hands of Prof. W. B. Clark; and the Tertiary varieties 
are now being thoroughly studied by the same author. 
With the American Paleozoic echinoids practically nothing 
has as yet been done to place this group on a working basis. 
To be sure, a considerable number of species have been named, 
but with very few exceptions the descriptions have been very 
meager and have been founded upon exceedingly fragmentary 
material-isolated plates or primary spines. 
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During a recent study of the fossils of Missouri most of the 
species hitherto described were obtained and much new material 
was examined, some of it being in an unusually fine state of 
preservation. In a number of cases the structure of the organ-
isms was made out much better than ever before, enabling crit-
ical comparisons to be instituted between most of the known 
genera. rrhe minute structure of the ambulacral plates and 
ornamentation of Melonites, Oligoporus, and Archffiocidaris 
were especially well exhibited. The more salient points of dif-
ference are shown in the accompanying plates. 
It is the purpose of the present paper to bring together the 
material which has been described and to present briefly some 
of the more salient characteristics of the group. It is prepar-
atory to a more complete and critical study of all the material 
now known, and a careful comparison of the genera with typ-
ical European forms as well as with those most nearly related 
among the Mesozoic and later groups. So much American 
material has accumulated of recent years and is now within 
easy reach that much of interest is promised as the result of its 
examination. 
The American Paleozoic echinoids with a single exception are 
from the Carboniferous. Although during the period there was 
a remarkable and important expansion of echinoclermal life, and 
a wonderful culmination of certain groups, echinoids were 
scarce. rrlie gern~ra were few, and species wore meagerly rep-
resented and widely scattered, though they showed a constant 
yet slow increase from the time of their first appoaran0e. The 
distribution of the different genera and species is indicated in 
the following table: 
GEOLOGICAL lllSTHIBC'l'lOX 01' AolEltlCA:\f PALEOZOIC EUHfNOillS. 
----------·-~--- ----------------·· 
GE:\El\A 
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· 
1
1 
tf i ! ~ i iJ i! 
------------------- --------------
E~~1H,~m~t~t:S:,:>: :: :::: :: :: :: :: :: :: :::: :: :: :::::: :: :: :r:: :: ~ 2 ~!~111~~r~~;~~~:-: : : : : : .: : ·. : ~: .. ~ : .· · ..: : : ·: ·. : : : : : : .: : Y I : : i: : i ~ 8 
It is to be noted that the echinoids occur most abundantly in 
the Augusta limestone, the rocks in which another group of 
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echinoderms, the crinoids, exist in myriads, so that the former 
would be expected to be more plentiful in those strata. 
PHOLIDOCIDARIS IRREGULARIS Meek & Worthen. 
Pholidocidaris irregularis Meek & Worthen, 1869; Proc. A cad. 
Nat. Sci., Phila., vol. XX, p. 78. 
Pholidociclaris irngnlari.s Meek & Worthen, 1873; Geol. Sur. Ill-
inois, vol. V, p. 512, pl. xv, fig. 9. 
Known material very imperfect; all plates irregular, imbri-
cating; interambulacral rows six or more; plates with central 
tubercles. 
Horizon awl localities. C rboniferous, Keokuk limestone: 
Hamilton and Nauvoo, Illinois. 
P ALJECHINUS BURLINGTONESIS Meek & 'vVorthen. 
Palcechinu.s burlingtonesis Meek & Worthen, 1860; Proc. Acad. 
Nat. Sci., Phila., vol. XI, p. 396. 
Palfechinus burlingtone118i8 Meek & Worthen, 1860; Geol. Sur. 
Illinois, vol. II, p. 230, pl. xvi, figs. 3a-c. 
Test spherical, perhaps somewhat depressed at the poles. 
Ambulacra narrow, with a double row of alternately small and 
large plates in each series; poral ossicles about thrice as wide 
as high, five to seven, equaling the height of an adjoining inter-
ambulacral plate; pores in pairs in a zigzag line. Interambu-
lacral pieces in four series in each field. Surface marked by 
numerous small tubercles for the attachment of the spines, 
rather regularly arranged in rows of which thirty to forty 
occupy an interambulacral plate. 
· Horizon and localities. Low r Carboniferous, Burlington 
limestone: Burlington, Imva. 
P AL}ECHINUS GRACILIS Meek & 'vVorthen. 
Palcecldnn8 grncilis Meek & Worthen, 1869; Proc. Acad. Nat. 
Sci., Phila., vol. XX, p. 82. 
Pal<echimts gracilis Meek & Worthen, 1873; Geol. Sur. Illinois, 
vol. V, p. 473, pl. x, fig. 2. 
Similar to P. bw·lingtoncnsis but smaller, ambulacra propor-
tionately much wider and height of p.oral pieces greater. Inter-
ambulacral plates much smaller and arranged in seven or more 
ranges instead of only four. 
Horizon awl localities. Lower Carboniferous, Upper Burling-
ton limestone: Burlington, Iowa. 
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MELONITES Ml'LTIPOHA Norwood & Owen. 
JJlelonites m.ultipora Norwood & O·wen, 18-±6; Am. Jour. Sci., (2), 
vol. II, p. 222, figs. 1-2. 
JJielonites 1nulti11om Hoerner, 1855; Arch. fiir N aturgeschichte, 21 
J ahrgang, I Band, pp. 312-320, xii Taf. 
lJielonites 11rn1tipora Meek & Worthen, 1866; Geol. Sur. Illinois, 
vol. II, p. 228. 
lJielonitcs ur11ltipom Safford, 1869; Geology Tennessee, p. 3-±6 . 
.ilfelonites stewm·tii Safford, 1869; Geology Tennessee, p. 3-±6, plate 
vi, figs. la-d. 
JJielonitcs iNeg11laris Hambach, 188-±; Trans. St. Louis Acad. Sci., 
vol. III, p. 5-±D, pl. C, fig. 2. 
lJfelonitcs mnlli11oni Keyes, 1894; Missouri Geol. Sur., YOl. IV, 
pl. xvi, figs. lo.-u. 
Test large. spherical, with ten meridional folds, of i,.vhich the 
ambulacral are the narrower. Ambulacral areas about t1vo-
thirds the 1vidth of the interambulacra, each composed of about 
ten rather poorly defined rows of very irregul9cr pore-plates, the 
ossicles of the central two ranges being about three times as 
large as the others. The interambulacral areas have eight 
rows of hexagonal ossicles, the marginal ones being only about 
one-half the width of the others; toward the poles, however, the 
plates are somewhat irregular and the ranges are not distinctly 
defined. The apical disk is rather small in size; the oculars are 
very small, only about one-fifth the size of the genitals, quad-
rangular in outline, and so far as is kno\vn, not perforated. The 
genitals are quite large, sub-pentagonal in shape, •One being 
slightly larger than the other four. The madreporic plate is 
perforated by numerous very minute openings, and apparently 
by a single largo one. rrhe two genitals nearest the madre-
porite have each four large perforations and the two opposite 
each three. Tho number of holes in the genital plates appears 
to differ somewhat in different specimens. The oral aperture 
is rather small, subcircular in outline. Five strong triangular 
jaws have been observed within the peristome of some speci-
mens. The surface of the test is covered by numerous small 
granules, which support the spines, about thirty occupying each 
interambulacral plate. 
Horizon and localities. Lower Carboniferous. St. Louis lime-
stone: St. Louis, Missouri; Clarkesville and Charlotte, Ten-
nessee. 
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MELONITES CRASSUS Hambach. 
JIIelonites crassus Hambach, 1884; Trans. St. Louis Acad. Sci., 
vol. IV, p. 548, pl. C, fig. 1. 
,ffelonites crassus Keyes, 1894; Missouri Geol. Sur., vol. IV, p. 
126. ' 
Closely resembles 11£. multipora, but with only five rows of 
interambulacral plates, the latter being also larger and covered 
with larger spines. 
Horizon ancl localities. Lower Carboniferous, St. Louis lime-
stone: St. Louis, Missouri. 
0LIGOPORUS NOBILIS Meek & vVorthen. 
Oligopor1.1s rwbilis Meek & Worthen, 1868; Proc. Acad. Nat. Sci., 
Phila., vol. XIX, p. 358. 
Oligopo1'1ls nouilis Meek & Worthen, 1873; Geol. Sur. Illinois, 
vol. V, p. 476. pl. xi, fig. 3. 
Somewhat larger and heavier than 0. multipora, but with 
fe-vver ranges of interambulacral plates, which are also much 
larger; apical portions very similar. 
Horizon and localities, Lower Carboniferous, Burlington 
limestone: Calhoun county, Illinois. 
0LIGOPORUS DAN.E Meek & Worthen. 
JIIelonites dance Meek & Worthen, 1860; Proc. Acad. Nat. Sci., 
Phila., vol. XI, p. 397. 
Oligo11orns danfe Meek & Worthen, 1866; Geol. Sur. Illinois, vol. 
II, p. 249, pl. xvii, fig. 8. 
Oligo11orus dance Keyes, 1894; Missouri Geol. Sur., vol. IV, p. 
126, pl. xvii, figs. 2a-b. 
Test large, spherical. Interambulacral areas lanceolate in 
outline, moderately convex, occupied below the middle by nine 
vertical ranges of plates. Ambulacral areas about half aE) wide 
as the others, and nearly as convex, the broad, rounded furr_ow 
on each side of the middle rather shallow. Pore plates in four 
rows, much wider than high, and somewhat irregular. Surface 
covered with small tubercles at the spine bases. 
Horizon and localities. Lower Carboniferous, Keokuk lime-
stone: F.elton (St. Louis county) and Curryville (Pike county) 
in Missouri; Keokuk. Iowa; Warsaw, and in Jersey county, in 
Illinois. 
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0LIGOPORUS l\TCTATCS Keyes. 
Olioo11on.1s n11dat11s Keyes, 1894; Missouri Geol. Sur., vol. IV, 
p. 126, pl. xv, figs. 4a-u. 
Test rather large, spherical, lobed. Interambulacral areas 
rather broad, rnodercttely convex, composed of five vertical 
ranges of large hexagonal plates. Ambulacral areas less than 
one-half the width of the interambulacral, very convex or 
sharply angular; pore plates small, very low, but wide, in four 
rows, the median pair being about twice as wide as the outer 
ones. Surface covered by small spine tubercles. 
Horizon and lo<'ulities. Lower Carboniferous, Keokuk lime-
stone: Keokuk. Iowa. 
As distinguished from 0. clcmcc, this form is somewhat smaller 
in size. with the ambulacral areas much more elevated centrally 
and the bordering furrmvs much more shallow. In the inter-
ambulacral areas there are only five instead of nine vertical 
rows of plates. 
0LIGOPOR1JS COREYI Meek & w orthen. 
Oli[JO]J0/'118 COl'C!li :'.\Ieek & vVorthen, 1870; Proc. Acad. Nat. 
Sci., Phila., vol, XXII, p. 34. 
Like 0. danm but smaller, more depressed; ambulacra more 
deeply furrowed; only six rows of interambulacral plates 
instead of eight, and larger in proportion to the size of the 
test. 
Horizon ancl localities. Lower Carboniferous, Keokuk shales: 
Crawfordsville, Indiana. 
Nothing is knmvn of this species beyond the original diag-
nosis, the salient points characterizing it being given above. 
This description >vas a preliminary one and the revised account 
never appeared in the Illinois reports, as was customary with 
the species described by the authors. 
OLIGOPORUS PARVCS Hambach. 
Oli[Jopu1·11s pm-v11s Hambach, 1884; Trans. St. Louis Acad. Sci., 
vol. IV, p. 550. pl. C, fig. 3. 
Olioo1J01·u.s ]Jaruus Keyes, 1894; Missouri Geol. Sur., vol. IV, 
p. 127. 
Like 0. dame but somewhat smaller. 
Horizon awl localities. Lower Carboniferous, St. Louis lime-
stone: St. Louis, Missouri. 
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LEPIDESTHES CORE YI Meek & w orthen. 
Lepidesthes coreyi Meek & Worthen, 1868; Geol. Sur. Illinois, vol. 
III, p. 525, fig. A. 
Ambulacra broad lanceolate, one and one-half times as wide 
as interambulacral fields; poraf plates rather large, broadly 
hexagonal, in ten ranges. Interambulacral areas narrow with 
six to seven rows of plates. Surface granulose. 
Horizon and localities. Lower Carboniferous, Keokuk shales: 
Crawfordsville, Indiana. 
As remarked by Meek & Worthen, Lepidesthes \vith its 
imbricating ossicles bears the same relation to Melonites as 
Lepidechinus does to Archroocidaris. 
LEPIDESTHES COLLETTI White. 
Lepidest11es colletti White, 1878; Proc. Nat. Acad. Sci., Phila., p. 
33. 
Lepidesthes colletti White, 1883; U. S. Geol. Sur. Terr., 12th Ann. 
Rep., p. 163, pl. xl, figs. 2a-7J. 
Like L. coreyi, but with very much narrower interambulacral 
areas. 
Horizon and localities. Carboniferous, Keokuk shales: Salem, 
Washington county, Indiana. 
LF~PIDESTHES FORMOSLIS Miller. 
Le1ridesthes formosus Miller, 1879; J our. Cincinnati Soc. Nat. 
Hist., vol. II, p. 41. 
Horizon and localities. Carboniferous, Keokuk shales: Craw-
fordsville, Indiana. 
LEPIDESTHES SPECTABILIS "Worthen & Miller. 
Hyuochinus spectabilis Worthen & Miller, 1883; Geol. Sur. Illi-
nois, vol. VII, p. 332, pl. xxxi, figs. 3a-d. 
Similar to L. core11i but smaller. 
Horizon ancl localities. Carboniferous, Kaskaskia limestone: 
Prairie du Long creek, Monroe county, Illinois. 
ARCH.LEOCIDARIS DRYDENENSIS (Vanuxern). 
Ecllinus drydenensis Vanuxem, 1842; Geol. Rep. Third Dist., 
New York, p. 184 . 
.Archccocillm·is drydenensis Shumard, 1863; Trans. St. Louis 
Acad. Sci., vol. I. 
Eociclaris drydenensis Hall, 1867; New York State Cab. Nat. 
Hist., 20th Ann. Rep., p. 2!:!8. 
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Test spherical, "\vi th poles deeply impressed, ambulacra wide, 
narrowing above, composed of very short broad plates, about 
five in the space of one-tenth of an inch, each perforated by 
two small pores, four rows of pieces to each ambulacral area, 
and depressed in the median part of the field as to form a well 
defined meridional groove. Interambulacra in "\Videst part com-
posed of seven ranges of plates; each plate with a central 
tubercle. Spines slender, from one-half to three-fourths of an 
inch in length, "\Vith annulation at base. 
Horizon awl localitu. Devonian, Chemung sandstone: Dryden, 
New York. 
Vanuxom's description is so meager as to hardly deserYe 
mention. Tho above is essentially tho same as that giyen by 
Hall. It is, howeyer, far too imperfect, in the absence of 
figures, to allmv vYith exactness Yery much to be kno"\Yn con-
cerning the genetic relationships of tho species. Ordinarily 
the form might be ignored entirely; but tho importance of the 
type and its being the oldest echinoid yet known from Ameri-
can ranks makes it desirable to recognize the form. Little is 
known of the species beyond the published notes of Hall, who 
states that "One specimen, as it occurs flattened upon the 
stone, is nearly two and three-fourths inches in diameter." The 
specimen described by Mr. Vanuxem is upon a thin shaly sand-
stone of about ten by eleyon inches; one of the angles, being 
nearly one fourth of the area, having been broken off. Upon this 
slab is one specimen better preserved than the others, from 
which the characters have been mainly deriYed. There are 
three other individuals possessing the form and shmving the 
ambulacral fields; while there aro parts of four others vvith 
multitudes of slender spines scattered over the surface. 
ARCHiEOCODAms LEGRANDENSlS Miller & Gurley. 
Arclm'oci<lm·is lc[!?'Clllllensis Ivliller & Gurley, 18£10; Desc. Ne"\v Sp. 
F'ossils, p. ~J\:l. 
Horizon w1d loculities. Carboniferous. Kinderhook limestone: 
LeGrand, Marshall county, Iowa. 
ARCH""EOCIDARIS AGASSIZ! Hall. 
Arclueocitlaris n(Ja8sizi Hall, 18:-18; Geology Iowa, vol. I, p. 698, 
pl. xxvi, figs. la-rl. 
Archreocidaris aaassh:i Keyes, 1,')9-±; Missouri Geol. Sur., vol. IV, 
p. 127, pl. XY, fig. 5. 
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Known only from loose plates and spines. Interambulacral 
plates are of medium size, hexagonal, except the marginal ones, 
which are subpentagonal. Central tubercle large, occupying 
two-thirds of the superficial area of plate, rather high; base 
small, perforated. Surface of plates smooth, except along the 
margins, which are deeply crenulated, or marked by a mar-
ginal series of elongated confluent nodes. Spines long, stout, 
somewhat compressed, contracted below, bluntly pointed above; 
socket deep; ammlation rather coarsely striated. Surface of 
the spine below smooth; above marked by numerous small 
spinous tubercles, arranged in oblique rows, or in quincunx 
order. 
Horizon and loca1itie.c. Low r Carboniferous, . Burlington 
limestone: Hannibal, Missouri, Burlington, Iowa. 
ARCH,,EOCIDARIS SHGMARDIAN A Hall. 
Archceocidaris shunicll"dina Hall, 1858; Geology Iowa, vol. I, p. 
669, pl. xxvi, figs. 3a-d. 
Arclaeocidm·is slwmarclina Keyes, 189±; Missouri Geol. Sur., 
vol. IV, p. 128. 
Spines and plates as in .A. aoassizi, but only about one-third 
as large. 
Horizon and localities. Lower Carboniferous, Keokuk lime-
stone: LaGrange, Lewis county, Missouri; Warsaw, Illinois. 
ARCff1EOCIDAms KEOKGK Hall. 
.Archceocirlrtris keokuk Hall, 1858; Geology Iowa, vol. I, p. 699, 
pl. xxvi, figs. 2a-b . 
. Eoeidaris blairi Miller, 1892; Geol. and Nat. Hist. Indiana, 17th 
Ann. Rep., p. 683, pl. xii, figs. 1-2 . 
.Arehceocidaris keolwk Keyes, 189±; Missouri Geol. Sur., vol. IV, 
p. 128. 
Known only from fragments. Plates with the marginal 
nodes more prominent and further apart than in .A. aoassizi, and 
the central tubercles als'J smaller. Spines less than two-
thirds the size of those of the species just mentioned. 
Horizon and localities. Lower Carboniferous, Keokuk lime-
stone: Clark county and Booneville, Missouri, and Warsaw, 
Illinois. 
The form described as Eoeidaris ulairi is too imperfect to 
deserve recognition and the figures show clearly that only the 
general characters were capable of being made out. From 
9
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other remains found at Booneville of what appears to be the 
same form it may be inferred that it is identical with A. kcokuk, 
and until more satisfactory evidence is forthcoming Miller's 
name may be ignored altogether or regarded as a synonym of 
Hall's. 
AIWH.!EOCIDARIS WOH'l'HENI Hall. 
Arcllreocidetris wort hen i Hall, 1858; Geology Iovrn, vol. I, p. 700, 
pl. xxvi, figs. ±a-[J. 
Arclueoci<laris wo1·thcni Keyes, 189±; Missouri Geol. Sur., vol. 
IV, p. 128, pl. xvi, figs. 3a-b. 
Test subglobose. Interambulacral areas made up of four 
rows of large hexagonal plates; central tubercle about one-half 
as broad as the plate, with the boss moderately elevated; sur-
face of the plates glabrate, except at the borders where the 
marginal row of nodes is quite narrow. Ambulacral area nar-
row, about one-half as wide as the large hexagonal ossicles, 
composed of rectangular plates, which are about twice as wide 
as high, about ten occupying the height of an interambulacral 
piece, each having a pair of large oval pores. Spines rathe;r 
small, slender, slightly curved, with an apparently smooth or 
finely granular surface, below expanding rapidly into the broad 
cren ula ted ann ula ti on. 
Horizon ancl localities. Lower Carboniferous, St. Louis lime-
stone: St. Louis, Missouri. 
ARCH,EOCIDAHIS NEWBERRY! Hambach. 
Archrmcillaris newbcrrui Hambach, 188±; Trans. St. Louis Acad. 
Sci., vol. IV, p. 551, pl. D, fig. 1. 
Arclueocillaris newlJCJTUi Keyes, 1894; Missouri Geol. Sur., vol. 
IV, p. 129. 
Very closely related, and perhaps identical with, A. shu-
rnardiana. 
Horizon and localities. Lower Carboniferous, St. Louis lime-
stone: St. Louis, Missouri. 
AIWHA<~OCIDARIS ILLINOISENSIS w orthen & Miller. 
Archwociclaris•illinoisensis Worthen & Miller, 1833; Geol. Sur. 
Illinois, vol. VII, p. 338, pl. xxxi, figs. la- b. 
Spines like A. agassizi but somewhat stouter and granula-
tions less numerous. 
Horizon ancl localities. Carboniferous, St. Louis limestone~ 
Hardin county, Illinois. 
10
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ARCHLEOCIDARIS NORWOODI Hall. 
Archceocillaris norwoodi Hall, 1858; Geology Iowa, vol. I, p. 701, 
pl. xxvi, figs. 5a-e. 
Archcmcidaris norwoodi Keyes, 189!; Missouri Geol. Sur., vol. 
IV, p. 129. 
Interambulacral plates with smaller tubercles than in A. 
·aaassm. Spines small, slender, with sharp, scattered spinous 
processes on the upper half. 
Horiwn and localities. Lower Carboniferous, Kaskaskia lime-
stone: Chester, Illinois. 
ARCHJEOCIDARIS MUCRONATA Meek & Worthen. 
Archmociclaris m1wronata Meek & Worthen, 1860; Proc. Acad. 
Nat. Sci., Phila., vol. XI, p. 395. 
Arclucocillaris mucronata Meek & Worthen, 1866; Geol. Sur. Illi-
nois, vol. II, p. 2D5, pl. xxiii, figs. 3a-c. 
Known only from detached interambulacral plates and the 
primary spines. The ossicles are hexagonal, slightly wider 
than high, nearly smooth, with a marginal row of small gran-
ules and a prominent central tubercle. Spines long, gradually 
tapering, giving off numerous sharp spinous processes from a 
short distance above the proximal end to the pointed top. 
Articulating end rather large and , provided with a. well pro-
nounced annulation. 
Horizon awl localities. Lower Carboniferous, Kaskaskia 
limestone: Liberty (Randolph county) and Chester, Illinois. 
AncHLl'~OCIDARIS CRATIS White. 
Arclamcidaris cratis White, 1876; Geology Uinta Mts., p. 109. 
Archa:ocidaris cratis White 1883; U.S. Geol. & Geog. Sur. Terr., 
12th Ann. Rep., p. 130, pl. xxxiii, fig. 2a. 
Primary spines only known, similar to A. 11111crn1wtns, but 
more slender, annulation more prominent, spinous processes 
less numerous. 
Hori?.on and lomlitics. Carboniferous, Coal Measures (Lower 
Aubrey): Utah. 
ARCH.cEOCIDARIS ACULEATA Shumard. 
Archceocidm·is acideatct ·Shumard, 1858; Trans. St. Louis Acad. 
Sci.,' vol. I, p. 223. 
Archceocidaris verneuiliana Swallow, 1858; Trans. St. Louis Acad. 
Sci., vol. I, p. 180. (Not King: Per. Foss., pl. vi, figs. 
22-24.) 
11
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Arcliceocidaris r;mcilis Newberry, 1861; Rept. Colorado Riv. 
West, Ives' Exp., p. 117, pl. i, figs. 4-4a. 
Arcllmociclaris edgaren.sis Worthen & Miller, 1883; Geol. Sur. 
Illinois, vol. VII, p. 337, pl. xxx, figs. 15a-c. 
Archmocidaris acu/cata Keyes, 1894; Missouri Geol. Sur., vol .IV, 
p. 130, pl. xv, fig. 3. 
Known only from spines, which are long, with numerous 
short spinous processes, lower part contracted somewhat. 
Horiwn and localities. Upper Carboniferous, Upper Coal 
Measures: New Point (Jackson county), Missouri. 
ARCH.EOCIDARIS BIA~GULATA Shumard. 
Arcll(eociclaris /Jiangu/ata Shumard, 1858; Trans. St. Louis Acad. 
Sci., vol. I, p. 224. 
Arclueocidaris /Jiclnr;u1atri Keyes, 1894; Missouri Geol. Sur., vol. 
IV, p. 130, pl. xv, figs. la-c. 
Interambulacral plates as in A. ar;assfai, but somewhat wider 
than high, and with the boss much larger. Spines moderately 
stout, with a broad alate extension running longitudinally on 
opposite sides from near the crenulated annulation to the end. 
Both the central thickened portion of the spine and its expan-
sions are covered by small scattered spinous tubercles. 
Horizon aml localities. Upper Carboniferous, Upper Coal 
Measures: Lexington and Kansas City, Missouri. 
ARCH.EOCIDARIS MEGASTYLUS Shumard. 
Arc11ceocidaris nu'uastulus Shumard, 1858; Trans. St. Louis Acad. 
Sci., vol. I, p. 225. 
Archreocidaris 111cuust11l11s Keyes, 1894; Missouri Geol. Sur., vol. 
IV, p. 129, pl. xv, figs. 2a-iJ. 
Known only from loose spines and plates. Interambulacral 
plates very large and heavy, hexagonal, margins slightly 
turned upward; central tubercle large, considerably elevated; 
marginal nodes rather small, distant. Surface smooth. Spines 
large, attaining a length of eight or nine centimeters; very 
heavy, and nearly of a uniform size throughout the entire 
length. A few long spinous projections stud the surhce at 
irregular distances. 
Hori?:on mul localities. Upper Carboniferous, Upper Coal 
Measures: Independence (Jackson county), Missouri. 
12
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ARCHMOCIDAR'IS HALLIANUS (Geinitz). 
Eocidaris hallianus Geinitz, 1866; Carb. und Dyas in Nebraska, 
p. 61, tab. v, figs. la-b. 
Eocidaris hallianus Meek, 1872; U. S. Geol. Sur. Nebraska, p. 
152, pl. vii, figs. 9a-d. 
Jlrchmocidaris hallianus, Keyes, 1894; Missouri Geol. Sur., vol. 
IV, p. 129. 
A very small form, with spines about a centimeter in length. 
Horizon and localities. Upper Carboniferous, Upper Coal 
. Measures: ·Kansas City, Missouri; Nebraska City, Nebraska. 
If the identification of the Kansas City specimen is correct, 
it seems probable that this form should more properly come 
under Archreocidaris than Eocidaris. 
ARCH.LEOCIDARIS SPINOCLA v ATUS w orthen & Miller. 
Archceocidaris sp. und., Meek & Worthen, 1873; Geol. Sur. Illi-
nois. vol. V, pl. xxiv, figs. 13a-e. 
Archceocidaris spinoclavatns Worthen & Miller, 1883; Geol. Sur. 
Illinois, vol. VII, p. 337, pl. xxx, figs. 14a-c. 
Spines stout, enlarging and becoming tritmgular above the 
middle, spinules numerous, large. Interambulacral plates of 
moderate size. 
IIorizon and loccilities. Carboniferous, Upper Coal Measures: 
St. Clair and Marshall counties, Illinois. 
ARCI-L'EOCIDARIS DININNII -White. 
Archmocillaris dininnii White, 1880; Proc. U. S. National 
Museum, vol. II, p. 260, pl. i, figs. 13-14. 
Archwocidaris dininnii White, 1833; U. S. Geog. & Geol. Sur. 
Terr., 12th Ann. Rep., p. 131, pl. xxxv, figs. Ga-b. 
Archceocidaris dininnii Keyes, 189-±; Missouri Geol. Sur., vol. IV, 
p. 130. 
Primary spines long, subfusiform, covered by long, scattered 
spinous processes. 
Horizon and local'(ties. 
Measures: Kansas City, 
Oak, Iowa. 
Upper Carboniferous, Upper Coal 
Missouri; Tecumseh, Nebraska; Red 
AlWHJEOCIDARIS TRISERATA Meek. 
Archceocidari.s triserata Meek, 1872; U. S. Geol. Sur. Nebraska, 
p. 151. 
Horizon and locctlities. Carboniferous, Upper Coal Measures: 
Nebraska City, Nebraska; Kansas City, Missouri. 
13
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ARCH.LEOCIDARIS TRIPLEX White. 
Archlt'ocidaris triplex White, 1882; Rep. Carb. Invert. New Mex-
ico, p. 22. 
Horizon and localities. Carboniferous, Upper Coal Measures: 
New Mexico. 
ARCHMOCIDARIS ORNATUS Newberry. 
Arclueocidari8 ornatus Newberry, 1861; Ives' Expl. Colorado 
River, p. 116. 
Arch ocidaris ornatus White, 1877; U. S. Geog. Sur. w. 100 
Merid., vol. IV, p. 104, pl. vi, fig. 7. 
Only spines and an imperfect interambulacral plate known. 
The former are much stouter and spinous projection much 
larger than in A. longisvimts. 
Iforizon and localities. Carboniferous: Ojo del Oso, New 
Mexico. 
ARCH..EOCIDARIS TRUDIFER White. 
Arcltceociclaris trudifer White, 1874; Expl. and Sur. w. 100 Merid., 
Prelim. Rep. Invest. Fossil.s, p. 17. 
Archa>ocidaris trudifer White, 1877; U. S. Geog. Sur. w. 100 
Merid., vol. IV, p. 104, pl. :vi, figs. 8a-b. 
Similar to A. meaastylus, but with spines more slender, and 
spinous processes smaller; interambulacral plates much smaller. 
Horizon and localities. Lower Carboniferous: ''Camp Apache." 
Arizona. 
ARCHMOCIDARIS LONGISPINUS Newberry . 
.Archa:ocidaris lonais11im1s Newberry, 1861; Rep. Colorado River 
of West, Ives' Exp., p. 116, pl. i, figs. 1-la. 
Spines only known, long, straight, with :;:mall granulations 
.1 as sp~nous processes. 
Horizon aml local'ities. Carboniferous: Juncture of the two 
Colorado rivers, Arizona. 
PERISCHODOM"CS?? ILLINOISENSIS w orthen & Miller. 
Perischodomus illinoi8en.si8 Worthen & Miller, 1883. Geol. Sur. 
Illinois, vol. VII, p. 333, pl. xxxi, fig. 8. 
Test small. Interambulacral plates in five to seven rows. 
Horizon.s and localitie.s. Carboniferous, Kaskaskia limestone: 
Bay City, Pope county, Illinois. 
The species is too poorly defined to enable the characters to 
be made out with certainty and the figure of the type shows 
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practically nothing except the general outlines. The fact that 
the plates appear to be somewnat beveled for -over-lapping 
seems to be the chief reason for referring the form to McCoy's 
genus Perischodomus, but this feature is also known among 
some of the species Archmocidaris. 
LEPIDECHINUS RARISPINUS Hall. 
Lepicleehinus rari.spinus Hall, 1867; N. Y. State Cab. Nat. Hist., 
20th Ann. Rep., p. 295, pl. ix. fig. 10. 
Test spherical or depressed spheroidal. Interambulacra 
with seven to nine ranges of plates, which are imbricated from 
below upward and from the middle of the areas outward; each 
plate with large central boss. Ambulacra narrow, with a 
double range of small low plates, each of which is pierced by 
two pores near the distal extremity; three to four plates in the 
space of one-tenth of an inch .. 
Horizon and localities. Devonian, Chemung sandstone: Mead-
ville, Pa.; Car be niferous, Waverly sandstone: Licking county, 
Ohio. (Hall.) 
LI<~PIDECHIKt.:-S IMBRICATUS Hall. 
Lepidecliim18 imbricatns Hall, 1861; Desc. New Species Crinoidea, 
Prelim. Notice, p. 18. 
Horizon and loculitics. Lower Carboniferous, Burlington lime-
stone: Burlington, Iowa. 
The original description of this form is too defective to merit 
recognition and it is difficult to determine exactly what its dis-
tinctive characters are. From the location and the collection in 
which it was probably seen the type was presumably very nearly 
related to that figured by Meek and Worthen as Lepidoeidaris 
squanwsus. The fact that Hall subsequently described and 
figured another species which he referred to Lepidechinus 
(L. rm·isvimrn) gives grounds for considering the genus which 
would othenvise have to be ignored entirely, for the illustration 
shows clearly what type he had in mind when he first proposed. 
the name. Taking this view of the data presented Hall's genus 
should be regarded as valid. 
Meek & vVorthen's name, Lepidocidaris, -vvhich was proposed 
several years ago, after Hall's genus, does not appear to be suf-
ficiently distinct to deserve separation; and it is not improbable 
that the type of the two genera proposed are one and the same 
species. Doubtless the last mentioned authors were somewhat 
misled by the brief diagnosis of the former author. 
15
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Lepidechinus is manifestly closely related to Archreocidaris 
and the generic separation of the two appears to rest chiefly on 
the imbricated character of the plates on the former genus. To 
what extent this feature may be relied upon as a generic char-
acter cannot at this time be stated. Certain forms of Archreo-
cidaris appear to have beveled interambulacral ossicles and this 
may prove to be one of the distinctive features of the genus. 
Meek has also noted this fact in connection with several species 
belonging to the latter group. 
LEPIDECHINUS SQUAMOSUS (Meek & Worthen). 
Eocidaris 8q1uirnosns Meek & ·worthen, 1869; Proc. Acad. Nat. 
Sci. Phila., vol. XXI, p. 79. 
EocidClris squarnosus Meek & Worthen, 1873; Geol. Sur. Illinois, 
vol. V, p. 478, pl. ix, figs. 15a-g. 
Lepidocidaris squarnosus Meek & Worthen, 1873; Geol. Sur. Illi-
nis, vol. V, p. 482. 
Similar to A. slwrnanli, but with interambulacral plates bev-
eled so as to allow marked imbrication; and ambulacral ossicles 
much more irregular. 
Horizon and localities. Low r Carboniferous, Burlington 
limestone: Burlington, Iowa. 
PLATE XVIII. 
Figure 1. 
la. 
lb. 
le. 
Figure 2. 
2a. 
2b. 
Figure 3. 
Figure-!. 
-!a. 
4b. 
Figure 5. 
Figure 6. 
PLATE XIX. 
Figure 1. 
la. 
lb. 
EXPLANATION OF PLATES. 
Archreocidaris biangulata. 
Side view of spine. 
View of same from below. 
I nterambulacral plate. 
Archreocidaris megastylus. 
Spines and plates. 
Cross-section of Interambulacral plate. 
Archreocidaris aculeata. 
Oligoporus mutatus. 
Type specimen. 
Amlmlacral plates (enlarged). 
Archa?ocidaris agassizi. 
Spines and plates. 
Archreocidaris dininnii. 
Melonites multipora. 
Side view of nearly perfect specimen. 
Same from above. 
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PLATE XX. 
Figure 1. 
la. 
lb. 
llielonites multipora. 
Ambulacrum \enlarg·ed). 
Apical disk (enlarged). 
le. Interambi.'llacral plate (enlarged). 
Figure 2. 
2a. 
2b. 
Figure 3. 
3a. 
8b. 
Oligoporus dame. 
Ambulacral plates (enlarged). 
Interambulacral plates (enlarged). 
Archreocidaris wortheni. 
Ambulacral plates (enlarged). 
Interambulacral plates (enlarged). 
GEOLOGICAL SECTION OF THEY. M. C. A. ARTESIAN 
WELL AT CEDAR RAPIDS, IOWA. 
BY WILLIAM HARMON NORTON. 
The record of this well is of special importance because it 
supplements and corrects the published records of the earlier 
city wells. It is based almost wholly upon drillings taken at 
frequent intervals directly from the sand pump. Unfortunately 
samples of the first ninety feet were not saved, within which 
space the drill must have passed through the beds lying 
between the lowest recognized Devonian and the Le Claire beds 
of the Upper Silurian. The interval, in part at least. can be 
supplied from outcrops in the immediate Yicinity. The geolog-
ical section at Cedar Rapids is as follows: 
FEET. 
Fayette breccia including the Gyroceras beds of Calvin ............ 11 
Independence shales (Kenwood beds) .................................. 30 
Otis limestone (Sp!rifer su/11,mlwnus heds),.. . . . . . . . . ................. 30 
Within a block of the well there outcrops, three feet above 
low water in the Cedar river, a locally persistent layer of the 
Otis; a brown, non-magnesian limestone macrocrystalline heav-
ily and irregularly bedded and with large calcite nests. This 
is underlain at water level by a buff thin-bedded limestone. The 
brown limestone makes a locally persistent horizon not over 
twelve feet from the base of the Otis, where at numerous 
exposures along the Cedar below town, noticeably at Otis, it 
passes into a heavily-bedded, soft, buff magnesian limestone. 
Between the outcrop of this buff limstone, which we may 
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